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undergoing cardioversion ~24 hours after TEE. At 6 months follow-up the presence of 
SR or AF was available in 276 patients. Baseline clinical variables and TEE parameters 
were compared between these Qroups. 
Results: At 6 months follow-up, 194 (70%) patients were in SR and 82 (30%) patients 
were in AF. Baseline clinical and TEE variables are displayed in Table 1 (’ p<O.O5). 
Patients in SR were statistically older (p=O.O2), and showed a trend towards having less 
congestive heart failure (CHF) (p=O.O8). SR patients also lacked severe mitral regurgita- 
tion (MR) (p=O.O04) and left atrial (LA) and left atrial appendage &AA) SEC (p=O.O2). 
LAA emptymg velocity was not associated with SR maintenance (p=O.86). 
Conclusions: At 6 months followup, age <= 70 yrs, absence of severe MR and lack of 
SEC predicted maintenance of SR following successful cardioversion of AF. Both clinical 
and TEE factors are useful in predicting SR maintenance 6 mos following AF cardiover- 
sion. 
Table 1. Predictors of Sinus Rhythm Maintenance at Six Months 
Atrial Fibrillation Smus Rhythm P value 
(“=82) (n=276) 
Age (years) 68+ 12 65*13 0.06 
Age > 70 years (%) 52% 37% 0.02’ 
Female (%) 32% 29% 0.63 
CHF (%) 38% 28% 0.06 
LA Diameter (cm) 4.9 * 1 .o 4.9 * 0.9 0.73 
LAA area (cm’) 6.1 r 2.7 5.8 * 3.2 0.36 
Maximum LAA Emptying Velocity (cm/set) 37 * 19 37+20 0.88 
Severe MR (%) 7% 1% 0.004 
LA & LAA SEC (%) 44% 29% 0.02’ 
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Background: The hypothesis that mitral regurgitation (MR) may prevent stasis of blood 
in left atrium (LA) and thus prevent spontaneous echo contrast (SEC) and clot formation 
I” patients with severe mitral stenosis (MS) remains to be established. 
Methods One hundred patients with severe MS (area < 1 .O cn?) and 2 mild MR (groupl) 
were prospectively compared with 200 patients with isolated severe MS (groupll) and 20 
controls. All the patients underwent transesophageal echocardiography for evaluation of 
LA/LA appendage (LAA) clot, SEC, and LAA function. (LAA - area, ejection fraction, LAA 
filling and emptying velocities and their velocity time integrals.) 
Results There was no significant difference in age, duration of symptoms, and mitral 
valve area in both the groups. Group I had significantly more atnal fibrillation, larger LA, 
and LAA area and significantly less SEC and LA clot compared to group II (Table). 
Comparison between MS and MR. Isolated MS and controls 
Group I Group II Control 
Atrial Fibrillation(%) 40 27.5t 
SEC(%) 36 56.5t - 
WLAA Clot (%) 8 25t 
LA Area ( cm 4 39.2+1X6 31.9*10.0t 13.0+2.1’$ 
LAA Maximal Area 7.5e2.6 6.0k2.47 2.8*0.7’$ 
(cm ? 
LAA Ejection Fraction (%) 37.1~10.8 35.8i15.6 61.1+10.2*$ 
LAA Emptying Velocity( cmlsec) 21.8+9.8 2O.li9.9 46.6tl8.4’$ 
LAA Filling Velocity( cmlsec) 29.5+13.1 25.lkl2.5 42.6+21.6’$ 
p significant between group I& group II (t); group I 8 control (‘); group II 8 control ($). 
LAA function parameters in both the groups were similar. In group I 40% had grade I & II 
MR and 60% had grade Ill and IV MR (scale of I to IV). No patient in group I had LA clot; 
all clots were in LAA and only with grade I &II MR. 
Conclusions Despite similarly depressed LAA function in both the groups, group I 
patients had significantly less LAA clot and SEC. We conclude that in group I presence of 
any degree of MR confers a protective effect on the development of LAA clot and SEC. 
This protective eflect was absolute with grade Ill 8 IV MR. 
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Background: Thromboembolism might be hlgher than previously recognized for patients 
with atrial flutter (AFL) based on findings of transesophageal echocardiography (TEE). 
To evaluate the potential prothrombotic state in patients with AFL, TEE findings and 
hemostatic markers were compared among patient groups with AFL, normal sinus 
rhythm (NSR) and chronic nonvalvular atrial fibrillation (AF). Methods: In 33 patients 
(mean age 61 years) with AFL, 58 patients (88 years) wth AF, and 27 patients (61 years) 
with NSR who underwent TEE, plasma levels of markers for platelet activity (platelet fac- 
tor 4 (PF4) and Pthromboglobulin (PTG)), thrombotic status (thrombin-antithrombin Ill 
complex (TAT) and prothrombin fragments 1 and 2 (Fl+2)) and fibrinolytic status (D- 
dimer and plasmin-a2-plasmin inhibitor complex (PC)) were determined. Results: Tran- 
sthoracic echocardiography showed that left atrial (LA) dimension was larger in patients 
with AF than in those with NSR and AFL (AF. 45 * 1: AFL, 38 * I; NSR, 35 f 2 mm, 
~~0.01). There was no significant difference in left ventricular (LV) ejection fraction 
among the three groups. Prior embolic events and hypertension were observed more fre- 
quently in patients with AF than in those with AF than in those with NSR and 
AFL(peO.05). Left atrial appendage (LAA) blood flow velocity in patients with AFL was 
higher (~~0.01) than that in patients with AF. but was lower (pcO.01) than that in patients 
with NSR (AF. 25 f 2; AFL, 48 * 4; NSR. 60 i 4 cm/set). Dense LA spontaneous echo 
contrast (SEC) was found in 3 patients (9%) with AFL and 16 patients (28%) with 
AF(p<O.Ol). There was no significant difference in plasma levels of hemostatic markers 
between AFL group and NSR group. AFL patients with impaired LAA function (LAA flow 
< 30 cmlsec. dense SEC or both), however, showed higher level of D-dimer and P-TG 
than those without impaired LAA function (D-dimer; 2.0 * 0.8 vs. 0.4 * 0.1 pg/ml, PTG; 
80 * 22 vs. 34 t 7 @ml. pqO.05). Conclusions: Patients with AFL as a whole are not in 
the prothrombotic state as compared with those with AF. However, AFL patients with 
impaired LAA function are at potentially high risk for thromboembolism and might require 
intense anticoagulation. 
1214-40 Is Surgical Closure of the Left Atrial Appendage Useful 
for Preventing Cardioembolic Events? 
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Background: Closure of the fibrillating left atrial appendage (LAA) has been recom- 
mended during valve surgery to decrease the future risk of embolic events. However, 
patients undergoing surgical LAA closure have not consistently been reevaluated by 
transesophageal echocardiography (TEE) for complete LAA obliteration. 
Methods and Results: During a 7-month period, 5 female patients (age 72-81 years) 
with intermittent (n=2) or permanent (n=3) atrial fibrillation underwent surgical LAA clo- 
sure at the time of mitral and/ or aortic valve surgery. TEE performed 2345 days after 
the procedure demonstrated incomplete LAA closure in all patients due to disruption of 
the closure line and partial recanalization of thei sutured orifice. The size of the LAA ori- 
fice ranged from 3 to 20 mm. All patients demonstrated a relatively high flow velocity at 
the LAA orifice (0.33-2.2 m/set) whereas the flow in the LAA body was very low (~0.2 ml 
see). Compared to the preoperative TEE, spontaneous echocardiographic contrast was 
much more intense in the LAA body than in the LA cavity in all cases. In 1 patient a 
thrombus within the LAA was detected which had not bee” present on the preoperative 
TEE. One patient suffered a stroke 4 weeks after attempted LAA closure despite an opti- 
mal level of anticoagulation. 
Conclusion: Surgical LAA closure was incomplete in all patients, resulting in blood stag- 
nation and a” increased likelihood of clot formation. Facilitated by a high velocity jet, 
thrombi form the LAA may pass through the “arrow LAA orifice into the systemic circula- 
tion. Thus, incomplete surgical LAA closure may promote rather than reduce the risk of 
stroke. 
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Backgrounct The left atrial appendage (LAA) has a complex anatomy. Aim of the study 
was to compare I) transesophageal echocardiographic (TEE) measurements of LAA 
with postmortem LAA casts and 2) the accuracy of diagnosing LAA thrombi by TEE with 
postmortem findings. 
Methods and Results Included were 12 patients who underwent TEE and autopsy. By 
TEE, the LAA length, area and orifice diameter were measured and the LAA course and 
number of branches was estimated. The LAA casts were described regarding course and 
number of branches. The orifice diameter, the distance from orifice to apex and the cast 
volume were measured. TEE measurements of LAA length and area correlated well with 
the cast volume (r= 0.6 to r= 0.93). The TEE LAA orifice correlated better with the LAA 
cast orifice when measured in the horizontal @0.89) than in the longitudinal plane 
(r=O.46). TEE measurements of LAA area and length did not correlate well with the dis- 
tance from orifice to apex of the LAA casts. The agreement between TEE and LAA casts, 
concerning LAA course and the number of branches was only moderate. In one patient, 
a false positive diagnosis of a LAA thrombus OccurredConclusIon: LAA Size and orifice 
diameter can be assessed reliably by TEE, preferably in the horizontal plane. The com- 
plex LAA morphology hampers measurements of LAA length, branches, course and 
diagnosis of thrombi. 
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Gerard P. Auriaemma Deepthi Mosali. Craig S. Vinch, Jeffrey C. Hill, Theo Meyer, 
Dennis A. Tighe, University of Massachusetts Medical School, Worcester, MA 
To investigate age-related changes in left atrial (LA) and left ventricular (LV) structure, 
we performed 2D directed M-mode echocardiography in 220 normal individuals from 19- 
84 years of age, and analyzed the data by age quartile. LA size was recorded in the stan- 
dard parasternal (PLA) view as well as in the apical view (A4c). Results: There were no 
significant differences between age quartiles with regard to height/weight/BSA or gender 
distribution. LV cavity dimensions declined with advancing age, while wall thickness and 
relative wall thickness (RWTd=P*posterior wall thickness/LVIDd)increased, leading to 
more concentric geometry. The diminution in LVlDd was offset by an increase in PWTd, 
so that LV mass index did not change significantly. In association with these LV changes, 
LA size Increased with advancing age in both the PLA and the A4c plane; accordingly, 
